
Abstract 

     Human emissions of short-lived ozone precursors (nitrogen oxides [NOx], carbon monoxide [CO], and 

non-methane volatile organic compounds [NMVOCs]) not only degrade air quality and health, but indirectly 

warm and cool climate via chemical effects on ozone, methane, and aerosols.  Some have advocated for 

the inclusion of short-lived air pollutants and their precursors in near-term climate mitigation strategies, in 

addition to national air quality programs, but the radiative forcing (RF) impacts of these species vary based 

on emission location.   

     In this work, global chemical transport modeling is combined with radiative transfer modeling to study 

the impacts of regional short-lived precursor emissions (NOx, CO, and NMVOCs) on air quality and 

climate.  The first study evaluates NOx, CO, and NMVOC emission reductions from four regions across an 

ensemble of global chemical transport models, finding that NMVOC and CO reductions from all four 

regions most effectively reduce RF by decreasing both ozone and methane concentrations.  In addition, 

global warming potentials (GWPs), which are used as a measure of the relative radiative effects of 

individual climate forcers, are calculated for each precursor and regional reduction.  NOx and NMVOC 

GWPs vary the most among regions, while CO GWPs show less variability.  The second and third studies 

deepen this investigation by estimating the air quality and RF impacts of CO and NMVOC emission 

reductions from 10 regions.  The greatest benefits to air quality and RF (per unit emissions) are achieved 

by CO and NMVOC reductions from the tropics, where more active photochemistry and convective 

processes are prevalent.  CO GWPs are again found to be fairly independent of the reduction region, 

while NMVOC GWPs are more variable.  Regionally-specific GWPs for NOx and NMVOCs and a globally-

uniform GWP for CO may allow for comparisons of these gases to other climate forcers in a common 

framework, and enable countries to implement comprehensive mitigation strategies that address both 

short and long-lived species. 
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